Laser Raman characterization of conformational changes in sarcoplasmic reticulum induced by temperature, Ca2+, and Mg2+.
Laser Raman spectroscopy has been used to examine the conformations of the protein and phospholipid components of sarcoplasmic reticulum from rabbit white skeletal muscle. The phospholipid component is shown to have the conformation of fluid, liquid-crystalline lipids, even at 10 degrees C, and no breaks in the lipid conformation are observed in the range of 10-37 degrees C. Protein (predominantly the Ca2+-dependent ATPase) conformation is shown to contain very little beta-sheet structure under all conditions. Absolute content of alpha-helix and random coil or beta-turn could not be determined because of interference in the amide I and III regions. However, the Ca2+-ATPase in sarcoplasmic reticulum appears to undergo a conformational change at 15-18 degrees C which involves removal of a portion of the tryptophan residues from an aqueous environment and an increase in alpha-helical content. This conformation change coincides with a change in slope of Arrhenius plots of ATP hydrolysis activity. Increasing concentrations of Ca2+ and Mg2+ appear to slightly decrease the alpha-helical content of sarcoplasmic reticulum protein.